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(54) Electrical connector with locking connector position assurance member 

(57) The invention includes first and second electri- 
cal connectors and a connector position assurance 
member that is lockable in a pre-staged position. A first 
connector includes a pivotaily connected pump handle 
lock arm positioned to lock on to a nub on the second 
connector. A connector position assurance member 
(CPA) is constructed for slidable movement on the first 
connector and includes two forward reaching arms each 
having a stop on a lower edge that engage a shoulder 
positioned on the first connector when the CPA is in a 
pre-staged position. In this pre-staged position, a lock 
arm of the CPA grabs into the pump handle on the first 
connector. The stop, shoulder and lock arm prevent for- 
ward or backward slidable movement of the CPA from 
this locked pre-staged position. As the first and second 
connectors are mated, a ridge on the second connector 
engages an angled portion of the forward reaching 
arms causing the arms to be lifted to raise the stop 
above the shoulder on the first connector and allowing 
the connector position assurance member to be moved 
forward to a final assembled position. Locking nubs on 
the CPA and the first connector may be positioned to 
keep the CPA in the final assembled position. 
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Description 

Technical Field 

This invention relates to electrical connectors and 
more particularly to an electrical connector having a 
connector position assurance member. 

Background of the Invention 

In designing an electrical connector system it is 
desirable to include a component that insures that the 
electrical connectors have been properly aligned and 
fully mated during the assembly process. An connector 
position assurance member (CPA) has heretofore been 
used for this purpose. In some cases, the CPA is 
inserted into the electrical connectors after they have 
been fully mated. If the CPA can be inserted into the 
electrical connectors, the electrical connectors have 
been properly aligned and fully mated. If the CPA can- 
not be inserted into the electrical connectors, the elec- 
trical connectors are improperly aligned or not fully 
mated. 

A disadvantage of prior art connector position 
assurance systems has been that it is an additional 
piece, often relatively small, that has heretofore been 
manually inserted into the connectors. Occasionally the 
connector position assurance members are mishan- 
dled, dropped or become unengaged from a connector. 
The attachment of tethers to the connector position 
assurance members has not fully remedied assembly 
problems and such systems are still somewhat cumber- 
some. 

Heretofore it has been known to provide electrical 
connectors with a "pump handle" lock arm. That is, a 
lock arm which is hinged or pivotally connected midway 
between its ends to a connector. In such an arrange- 
ment, the forward end of the pump handle lock arm acts 
as a lock and the rearward end acts as a release han- 
dle. When the release handle is depressed, the lock is 
pivoted out of engagement with the cooperating lock 
nub on the mating connector. Electrical connectors hav- 
ing a CPA that operates in conjunction with the pump 
handle lock arm are known to those skilled in the art. 

The present invention provides advantages and 
alternatives over the prior art. 

Summary of the Invention 

The invention includes first and second electrical 
connectors and a connector position assurance mem- 
ber that is lockable in a pre-staged position. A first con- 
nector includes a pivotally connected pump handle lock 
arm positioned to lock on to a nub on the second con- 
nector. A connector position assurance member (CPA) 
is constructed for slidable movement on the first con- 
nector and includes two forward reaching arms each 
having a stop on a lower edge that engage a shoulder 


positioned on the first connector when the CPA is in a 
pre-staged position. In this pre-staged position, a lock 
arm of the CPA grabs into the pump handle on the first 
connector. The stop, shoulder and lock arm prevent for- 

s ward or backward slidable movement of the CPA from 
this locked pre-staged position. As the first and second 
connectors are mated, a ridge on the second connector 
engages an angled portion of the forward reaching 
arms causing the arms to be lifted to raise the stop 

10 above the shoulder on the first connector and allowing 
the connector position assurance member to be moved 
forward to a final assembled position. Locking nubs on 
the CPA and the first connector may be positioned to 
keep the CPA in the final assembled position. 

15 These and other objects, features and advantages 
of the present invention will become apparent from the 
following brief description of the drawings, detailed 
description and appended claims and drawings. 

so Brief Description of the Drawings 

Figure 1 is an exploded view of the present inven- 
tion illustrating first and second connectors and a 
connector position assurance member; 
25 Figure 2 is a partial view of Figure 1 showing addi- 
tional details; 

Figure 3 is a sectional view taken along fine 3-3 of 
Figure 1 of a connector system according to the 
present invention; 

30 Figure 4 is a sectional view taken along line 4-4 of 
Figure 1 showing a connector position assurance 
member partially inserted into a connector; 
Figure 5 is a view similar to Figure 3 and showing a 
connector position assurance member inserted in a 

35 connector in a pre-staged position; 

Figure 6 is a sectional view similar to Figure 3 and 
showing a pump handle lock arm of one connector 
latched onto another connector; 
Figure 7 is a sectional view taken along line 7-7 of 

40 Figure 1 ; 

Figure 8 is a view similar to Figure 7 and showing a 
connector position assurance member in a locked 
pre-staged position; 

Figure 9 is a view similar to Figure 8 and showing 
45 the connector position assurance member being 
unlocked by the insertion of one connector into 
another connector; and 

Figure 10 is a view similar to Figure 9 and showing 
the connector position assurance member in a final 
so locked position. 

Periled Description 

Referring to Figure 1 a connector system 1 0 of the 
55 present invention includes a first or a plug connector 1 2 
having a body portion 14 with a plurality of cavities 16 
formed therein each for receiving a wire (not shown) 
and an associated metal terminal 18. The body portion 
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1 4 may have a plurality of flexible finger locks 20 extend- 
ing into the cavities 16 and having hooked portions 22 
for engaging recesses in the metal terminals 18 and 
holding the terminals in position in a manner which is 
known to those skilled in the art. The plug connector 12 5 
has a shroud 24 surrounding a portion of the body por- 
tion and extending forward therefrom. A primary latch 
nub 26 is provided having a ramped surface 28 project- 
ing upwardly from a top wall 30 of the shroud 24 and a 
locking shoulder 32 extending down from the ramped 10 
surface 28. Two spaced apart guide walls 34 extend 
upwardly from the top wall of the shroud and straddle 
the primary latch nub 26. 

A second or female connector 36 is provided having 
-a body portion 38 with a plurality ofxavities 40 formed 15 
therein for receiving a portion of a wire (not shown) and 
a metal terminal 42 matable with the metal terminal 18 
of the first connector (Figure 3). The body portion 38 of 
the second connecter also includes flexible f ingers 20 
and hooked portions 22 similar to those of the first con- 20 
nector. A shroud 44 surrounds a portion of the body por- 
tion 38 of the second connector and is constructed and 
arranged so that the shroud 24 of the first connector can 
be received inside the shroud 44 of the second connec- 
tor or visa versa. The shroud 44 of the second connec- 25 
tor does not extend ail the way around the body portion 
38 in that a gap 46 is centrally located over a part of the 
top surface 48 of the body portion 38. A pair of spaced 
apart support walls 50, 52 extend upwardly from the 
shroud at the location adjacent the gap 42 and a protec- 30 
tive roof 54 extends between the upwardly extending 
support walls 50, 52. A set of spaced apart guide rails 
56, 58 extend upwardly from the body portion at the rear 
of the shroud 44. 

A primary connector lock 60 is provided and pivot- 35 
ally connected to the guide rails 56, 58 (extending 
upwardly from the body portion) by a pair of opposed 
torsion arms 62, 64 (Figures 1-2). The primary connec- 
tor lock includes a pair of spaced apart fingers 66, 68 
defining a slot 70 therebetween and connected together 40 
at one end by a bridge 72 and connected at the other 
end by a pump handle 74. The bridge 72 and a portion 
of the fingers 66, 68 of the primary connector lock are 
covered by the protective roof 54. Preferably ramped 
surfaces 76 are provided at the end of each of the 45 
spaced apart fingers 66, 68 at a location near the bridge 
72. A guide channel 78 is defined in the body portion 
adjacent each of the upwardly extending guide rails 56, 
58 and a shoulder 80 is formed in the body portion in the 
front portion of each of the channels. Guide grooves 82 so 
are formed on the outer faces of the guide rails 56, 58 
that extend upwardly from the body portion. Ramped 
lock bumps 84 juejomxedjor^^ 
gulde7ails~56, 58 that extend upwardly from the body 
pbrti.onr 55 

A connector position assurance member (CPA) : BS^ 
is provided having ^J^asejDorJiqnJ3^nd spaced apart 
steering arms 90, 92 extending perpendicularly from the 


base portion 88 and having a ramped surface 89 at the 
tip of each steering arm (Figures 1 and 3). Each steer- 
ing arm has a stop 94 formed in a lower edge thereof for 
engaging the shoulder 80 formed in the body portion 38 
of the second c^necloniearthe frorifof the channel. A 
C-shaped guide wing 96 extends outwardly from each 
steering arm and includes a portion 98 designed to be 
hung over a top edge of a guide rail 56, 58 that extends 
upwardly from the body portion "387" Each C-shaped 
guide wing 96 has a first waM~98-overhanging the top 
edge of a guide rail 56, 58, a second wall 100 extending 
down from the first wall 98 and parallel to a guide rail 56, 
58. A projecting brim 102 extending inwardly from the 
second wall 100 toward a guide rail 56, 58. The connec- 
tor position assurance member is constructed and 
arranged so that the projecting brim jl02^of the guide rail 
is received in the groove82 formed in a guide raiU56^8 
that extends upwardly from the~bodyp^tidhT^ffexi6le 
laakfin^gsra^arm^ 

base portion 88 at a location between the two steering 
arms 90, 92 and includes a ramped tip 106 and locking 
shoulder 108 extending therefrom. Once the guide 
wings 96 are located on the upwardly extending guide 
rails 56, 58, the ramped portion 1 06 of the flexible finger 
104^engages a bottom surface 1~10 of the pump handle 
and the flexible finger is deflected downwardly until the 
locking shoulder 108 of the flexible finger moves pass 
the pump handle and the flexible finger snaps upwardly 
so that the locking shoulder 108 engages a front wall 
112 of the pump handle (Figures 3-6). Simultaneously, 
the stopj4on the lo wer edge of each_steering^rm 90, 
92 engages the shoulder 80~fdrme3Tn the body portion" 
to lock the connector position assurance member in a 
P£^tagedj30siton-prevem back- 
war^slidabl^jTioy^ment (Figure 8). — 

The shroud 24 of the plug connector may be 
inserted into the shroud 44 of the female connector so 
that the bridge 72 on the primary connector lock 
engages and rides up the ramped surface 28 of the pri- 
mary latch nub 26 on the plug connector until the bridge 
72 moves pass the locking shoulder 32 of the primary 
latch nub. The primary lock then snaps downwardly so 
that an inside wall 11 4 of the bridge engages the shoul- 
der 32 of the primary latch nub. As the male plug is 
moved forward, the shroud 24 engages the ramped sur- 
faces 89 on the tips of the steering arms 90, 92 of the 
CPA causing the arms to be pivoted upwardly and so 
that the stop 94 on the lower edge of the steering arms 
is lifted above the shoulder 80 formed in the body por- 
tion of the female connector (Figure 9). At this point, the 
CPA can be moved forward so that the stop 94 passes 
the shoulder 80 and so that the ramped lock bumps 84^ 
on the inside surface of eacr^of the guide rails 56,^58^ 
and ramped lock bumps 1 1 6 on the outside surface of 
the steSrTnTTarTfisIr^^ in a final^ssenibled 

position. The components are constructed and 
arranged so that the CPA can only be slid forward to its 
final position when the plug and female connectors have 
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been properly aligned and fully mated. In the final 
assembled position (Figure 10), the base 88 of the CPA 
engages a bottom face 110 of the pump handle and a 
top surface 118 of the body portion of the connector, 
thereby preventing the pump handle from being pressed 
downwardly and unlatching the primary connector lock 
60 from the primary latch nub 120 on the first connector 
either intentionally or inadvertently due to such forces of 
vibration that might be encountered in a vehicle. 

As will be appreciated from the foregoing discus- 
sion, the present invention provides a connector assem- 
bly with a CPA which is pre-assembled to one of the 
connectors with no loose pieces to fumble with during 
assembly. The CPA according to the present invention 
cannot be inadvertently seated or put in a final position 
until the male and female connectors have been fully 
mated. When the CPA is in a final position, the connec- 
tors cannot be removed without first moving the CPA to 
its pre-staged position. The ramped lock bumps on the 
CPA and the first connector keep the CPA in its forward 
fully mated final assembled position. Further, the stop 
on the steering arm prevents the connector position 
assurance member from being fully seated until the 
connectors are fully mated. 

Claims 

1 . An electrical connector assembly comprising: 

a first connector having a plurality of cavities 
formed therein and a latch nub on a surface, 
a second connector having a plurality of cavi- 
ties defined therein and a primary connector 
lock arm elevated above a surface of the sec- 
ond connector for pivotal movement of the lock 
arm, the lock arm being slotted and defined by 
two spaced apart fingers and a bridge connect- 
ing the fingers at a first end and a pump handle 
connecting the fingers at a second end, chan- 
nels being defined in the second connector 
intersecting a raised shoulder formed in the 
second connector, 

a connector position assurance member hav- 
ing a base and two spaced apart steering arms 
extending in the same direction from the base 
and having a ramped tip and constructed and 
arranged so that a steering arm may be slida- 
bly moved in a respective channel formed in 
the second connector, said steering arms hav- 
ing a stop defined at a lower edge so that in a 
first pre-staged position of the connector posi- 
tion assurance member, the stop on the steer- 
ing arms engages the raised shoulder formed 
in the second connector, said shoulder prevent- 
ing further forward slidable movement of the 
connector position assurance member, and 
wherein upon mating said first connector to 
said second connector the bridge of the pri- 


mary connector lock engages the latch nub on 
the first connector causing the primary connec- 
tor lock arm to pivot upward and ride over the 
nub and snap back downward so that an inside 

5 edge of the bridge engages a rear surface of 

the latch nub locking said first and second con- 
nectors together and simultaneously a ridge on 
the first connector engages the ramped tip on 
each of the steering arms of the connector 

w position assurance member causing the con- 

nector position assurance member arms to be 
lifted up wherein the stop at the lower edge of 
the arms is raised above the shoulder formed 
in the second connector so that the connector 

75 position assurance member may be moved for- 

ward to a final locking position wherein a por- 
tion of the connector position assurance 
member engages an underside of the pump 
handle and a surface of the second connector 

20 preventing the pump handle from being 

depressed downward and unlocking the bridge 
of the primary connector lock arm from the 
latch nub. 

25 2. An electrical connector assembly comprising: 

a first connector having a body portion with a 
plurality of cavities formed therein and con- 
structed and arranged to receive and retain a 
30 wire and an associated metal terminal, a first 

shroud surrounding a portion of the body por- 
tion and extending forward therefrom, a pri- 
mary latch nub having a ramped surface 
projecting upwardly from a top wall of the first 
35 shroud and having a locking shoulder extend- 

ing downwardly from the ramped surface, two 
spaced apart guide abutments extending 
upwardly from the top wall of the shroud and 
straddling the primary latch nub; 
40 a second connector having a body portion with 

a plurality of cavities formed therein con- 
structed and arranged for receiving and retain- 
ing a wire and metal terminal matable with the 
metal terminal of the first connector, a second 
45 shroud surrounding a portion of the body por- 

tion of the second connector and extending for- 
ward therefrom, the second shroud being 
constructed and arranged to receive a portion 
of the first shroud of the first connector, the see- 
so ond shroud not extending all the way around 
the body portion of the second connector so 
that the shroud has a gap centrally located over 
a part of the top of the body portion, a pair of 
spaced apart support rails extending upwardly 
55 from the second shroud at a location adjacent 
the gap and a protective roof extending 
between the upwardly extending support walls, 
a set of spaced apart guide walls extending 
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upwardly from the body portion behind the sec- 
ond shroud, 

a primary connector lock pivotally connected to 
the guide rails extending upwardly from the 
body portion by a pair of opposed torsion arms, s 
the primary connector lock including a pair of 
spaced apart fingers defined by a slot therebe- 
tween and connected at one end by a bridge 
and connected at the other end by a pump han- 
dle, the bridge and a portion of the fingers of 10 
the primary connector lock being covered by 
the protective roof, 

a pair of spaced apart guide channels formed 
in the body portion each being adjacent a 
respective upwardly extending guide rail and a 15 
shoulder formed in the body portion in the front 
portion of each of the channels, guide grooves 
formed on the outer surface of the guide rails 
and ramped lock -fruTnps -formed on ar» inside 
surface of the guide wall, 20 
a connector position assurance member hav- 
ing a base portion and spaced apart steering 
arms extending perpendicularly from the base 
portion, each steering arm having a stop 
formed on the lower edge thereof for engaging 25 
the shoulder formed in the body portion of the 
second connector near the front of the channel, 
a C-shaped overhanging guide wing extending 
outwardly from each steering arm including a 
portion designed to be hung over a top edge of 30 
the guide rail extending upwardly from the body 
portion, each C-shaped guide wing having a 
first wall overhanging the top edge of the guide 
rail, a second wall extending downwardly from 
the first wall and parallel to the guide rail and a 35 
brim extending inwardly from the second wall 3. 
towards the guide rail, the connector position 
assurance member being constructed and 
arranged so that the inwardly extending brim of 
the guide wing is received in the groove formed 40 
in an associated guide rail extending upwardly 
from the body portion, a flexible lock finger 
extending from the base portion at a location 
between the two steering arms and including a 
ramped tip and locking shoulder extending 45 
therefrom, so that the connector position assur- 
ance member can be assembled to the second 
connector by inserting the steering arms into 
the guide channels so that the ramped portion 
of a flexible finger engages a lower edge of the so 4. 
pump handle and the flexible finger is deflected 
downwardly until the locking shoulder of the 
flexible finger moves passed the pump handle 
and the flexible finger snaps upwardly and the 
locking shoulder engages a front wall of the 55 5. 
pump handle and simultaneously the stop of 
the steering arm engages the shoulder formed 
in the body portion to lock the connector posi- 


tion assurance member in a pre-staged posi- 
tion preventing forward and backward slidable 
movement, and so that the first and second 
connectors may be properly aligned and mated 
together wherein the shroud of the first connec- 
tor is inserted into the second shroud and the 
bridge of the primary connector lock engages 
and rides up the ramped surface of the primary 
lock nub on the first connector until the bridge 
moves passed the locking shoulder of the pri- 
mary latch nub and the primary lock snaps 
down so that the inside wall of the bridge 
engages the shoulder of the primary latch nub, 
and so that the shroud engages ramped sur- 
faces on the tip of the steering arms causing 
the arms to be pivoted upwardly and so that the 
stop on the lower edge of the steering arm is 
raised above the shoulder formed in the body 
-portion cf the female -connector, allowing -the 
connector position assurance member to be 
moved forward so that the stop passes the 
shoulder and the ramped lock nubs on the 
inside surface of each of the guide wings and 
the outside surface of the steering arms move 
pass each other to a locked position and so 
that the connector position assurance member 
is a final assembled position wherein a portion 
of the connector position assurance member 
engages a lower edge of the pump handle and 
a top surface of the body portion of the connec- 
tor preventing the pump handle from being 
depressed downwardly and unlatching the pri- 
mary connector lock from the primary latch nub 
on the first connector. 

An electrical connector assembly comprising: 

a first connector having a surface with guide 
channels defined therein and said channels 
terminating at a raised shoulder; 
a connector position assurance member com- 
prising a base and a pair of spaced apart steer- 
ing arms extending from the base each for 
slidable movement in a respective channel, 
each of said steering arms having a stop at a 
lower edge for engaging said shoulder and 
each arm having a ramped portion forward of 
said stop. 

An electrical connector assembly as set forth in 
claim 3 further comprising a flexible locking finger 
extending from said base to engage a locking sur- 
face on the first connector. 

An electrical connector assembly as set forth in 
claim 3 wherein said channel is defined in part by a 
guide rail, and said connector position assurance 
member further comprising a guide wing for slida- 
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(54) Electrical connector with locking connector position assurance member 

(57) The invention includes first and second electri- 
cal connectors and a connector position assurance 
member that is lockable in a pre-staged position. A first 
connector includes a pivotally connected pump handle 
lock arm positioned to lock on to a nub on the second 
connector. A connector position assurance member 
(CPA) is constructed for slidable movement on the first 
connector and includes two forward reaching arms each 
having a stop on a lower edge that engage a shoulder 
positioned on the first connector when the CPA is in a 
pre-staged position. In this pre-staged position, a lock 
arm of the CPA grabs into the pump handle on the first 
connector. The stop, shoulder and lock arm prevent for- 
ward or backward slidable movement of the CPA from 
this locked pre-staged position. As the first and second 
connectors are mated, a ridge on the second connector 
engages an angled portion of the forward reaching 
arms causing the arms to be lifted to raise the stop 
above the shoulder on the first connector and allowing 
the connector position assurance member to be moved 
forward to a final assembled position. Locking nubs on 
the CPA and the first connector may be positioned to 
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